Traditional Eastern medicine has had a successful existence for a long time and has provided functional paths for curing disease. However, some scientists do not accept acupuncture, primarily because the meridian system lacks a physical anatomical basis. To date, scientific theories have not been able to explain the functional paths used by traditional Eastern medicine to cure disease. According to Western medicine, no known anatomical foundation exists for the meridians and unknown nervous, circulatory, endocrine, and immune mechanisms mediate the effects of acupuncture. In the early 1960s, only one hypothesis was proposed to explain the anatomical basis of the meridians. By using different experimental approaches during the past 10 years, the number of scientific papers that report the discovery of different anatomical and physiological evidence confirming the existence of an anatomical basis for the meridian system has increased. Morphological science is greatly challenged to offer a new biomedical theory that explains the possible existence of new bodily systems such as the primo vascular system (PVS). The PVS is a previously unknown system that integrates the features of the cardiovascular, nervous, immune, and hormonal systems. It also provides a physical substrate for the acupuncture points and meridians. Announcements of the morphological architectonics and the function of the PVS fundamentally changed the basic understanding of biology and medicine because the PVS is involved in the development and the functions of living organisms. We propose a new vision of the anatomical basis for the PVS and the vital energydcalled "Qi"das an electromagnetic wave that is involved very closely with the DNA in the PVS. DNA provides genetic information and it functions as a store of information that can be obtained from the electromagnetic fields of the environment. The PVS is the communication system between living organisms and the environment, and it lies at the lowest level of life. The theory of the PVS could be a good basis for forming a new point of view of Darwin's evolutionary theory. Discoveries in morphological theorydsuch as discoveries with respect to the PVSdhave not been made since the 18th century. For that reason, the PVS needs more attention.
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Introduction
A mysterious phenomenon that has attracted scientific attention for ages has been the fact that, despite acupuncture's thousands of years of success, no solid scientific explanation has been proposed for the anatomical pathways and the physiological mechanisms of the meridian system that is the basis of traditional Chinese medicine. The primary theory of acupuncture is based on specific energy that flows throughout meridian channels that are stimulated by metal needles inserted at acupoints. The medicine of ancient China described different kinds of vital energies, called "Qi", which are defined by five cardinal functions. However, to date, acceptable scientific theory has been proposed to explain the meridian channels and to define the vital energy Qi. Because of this, some scientists do not accept acupuncture as a scientific medical method because the meridian system and the acupuncture points have no fundamental physical anatomical substrate.
To explain the action of the meridian system, there have been some attempts to provide a full theory such as the opioid peptide theory and the gate theory, but these attempts have been unsuccessful. No theories that are acceptable to the scientific community can describe the anatomical basis for the meridian system and its functional aspects, which are fundamental for explaining its successful treatment of pain and different diseases through natural health processes. According to Western medicine, meridians have no known anatomical foundation, and unknown nervous, circulatory, endocrine, and immune mechanisms mediate the effects of acupuncture.
We can identify two important periods of discovery for the new morphological and functional system. The first period began with the hypothesis of Bong-Han Kim in 1963 [1e5] and the second period consists of the experimental confirmations by different authors who were primarily from Seoul National University (SNU; Seoul, South Korea). The SNU scientists have published more than 50 articles and have obtained more than 200 citations concerning this subject. (The data were obtained from the BioInfoBank Library.)
The hypothesis by Bong-Han Kim concerning a new bodily system, the primo vascular system (PVS), is a powerful candidate to serve as the basis for a new theory to explain the fundamental anatomical and physiological concept of the meridian system and acupuncture points. In our previous review papers, we provided a detailed description of the morphological and functional aspects of the PVS [6, 7] . In this article, we will briefly mention the primary findings of the authors who have dedicated their research to this subject. Because every successful theory is based on previous observations that cannot be explained satisfactorily, we will present the data of various authors that can provide a scientific basis for the new anatomical bodily system and can be used to predict the new system's main characteristics and possible functions.
The main scientific experimental results of the SNU scientists confirmed the hypothesis of Bong-Han Kim. The SNU group applied all standard methods and new methods [8] . They named the new system "the primo vascular system", and the experimentally observed channels and nodes as "primo vessels" (PV) and "primo nodes" (PN), respectively. Kellner [9] denied Kim's claims, based only on histological methods. Prior to the systematic investigations of the SNU group concerning the PVS, only Fujiwara and Yu [10] had been able to confirm Bong-Han Kim's findings, but only partially. In this paper, we will use the terminology that was adopted at the International Symposium on the Primo Vascular System that was held in 2010 [11] because the terms offered by Kim do not have scientific meanings.
Bong-Han Kim's hypothesis
In the 1960s, Professor Bong-Han Kim described a new anatomical system that corresponded to the ancient acupuncture meridians. He presented five articles describing nodes and ducts that corresponded to acupunctural points and meridians, and he called the nodes and ducts after his own name: Bonghan corpuscles and Bonghan ducts. Kim used several experimental methods such as anatomical methods, histological methods, radioautography, histochemical methods, "mysterious" blue staining methods, and radioactive dosimetry. He claimed to have found the physical substrate of acupuncture points and meridians, including some new points that were different from the classic acupuncture points. We accept Kim's findings only as a hypothesis because of the lack of detailed descriptions of the methods and the scientific protocols that he used for his investigations. Because of that deficiency in Kim's reports, his claims only serve to present the main idea on the existence of a new anatomical system that corresponds to the meridian system. Despite this, Kim's findings (until recently) had not attracted much attention and had been forgotten for many years. His claims can be collectively known as the "Bong-Han Kim hypothesis." The main points of the hypothesis are as follows: (1) the PVS is an independent functional morphological system; (2) the superficial PVs and the extravascular PVs are connected by superficial nodes; (3) the deep PVs are connected by intravascular PVs, deep PNs, and organ nodes; (4) the superficial PNs have a muscular layer and various cells inside, and their structure is different from the deep PNs; and (5) the PNs have different kinds of nucleic acids, primarily DNA.
A liquid, called "the primo fluid", circulates in the PVS. Its flow is slower than blood flow and lymphatic flow. The primo fluid flows in one direction, attending blood flow. The liquid flow depends on the heart beat and on the pressures of the blood and the lymph. The PVS fluid has DNA outside the cell nucleus. The biochemical components of primo fluids are DNA, RNA, nitrogen, fats, reducing sugar, hyaluronic acid, 19 free amino acids, and 16 free mononucleotides. The routes of flow are interconnected, but relatively independent. Primo fluid circulates only in a specified region, but it can also be transmitted through interconnections with other pathways.
The subvessels of the PVs are composed of endothelial cells with rod-shaped nuclei, smooth muscle cells, and adventitia. Fiber structures and amorphous substances exist among the subvessels. A membrane surrounds the whole primo vessel. The constituents of the PN are the subvessels and various cells. The subvessels are densely distributed, enlarged, and connected to each other. Kim developed his idea for the PVS by adding interior and exterior PVs.
Primo vessels have bioelectrical activity, excitatory conductivity, and mechanical motility. The electrical activity changes in relation to stimuli to the PVs. The PVs have mechanisms to circulate the primo fluid actively. All nuclei of the tissue cells are connected to fine terminal subvessels, and these subvessels are connected to the primo vessels in a body's organs. The PNs in an organ are connected to the organ's tissue cells within a specified range. All PNs for the organs are connected to all meridians. The meridian structures start and end at the PNs for the organs.
Primo fluid circulates from superficial PNs to deep PNs and then to an organ's PNs and to the tissue cells. Changes in the primo fluid circulation affect the function of organ tissues. Stimulation of the PVs induces changes in the number of heart beats and the power of the heart, intestinal movement, and the fatigue curve of skeletal muscles. Cutting PVs causes prominent changes such as karyolysis, apoptosis in the cells and reduced excitability of nerves and muscle movement.
The development of meridians (i.e., the PVS) takes place prior to the development of other organs such as blood vessels and the nervous system. The formation of the PV blast cell occurs within 7e8 hours after fertilization; the formation of the primordial PVs occurs within 10 h after fertilization; the formation of the primitive primo lumens occurs within 15 hours after fertilization; and the completion of the primo lumens occurs within 20e28 hours after fertilization. The PVS plays an important role during the development of an organism and seems to exist throughout the biological world, including in invertebrates, vertebrates, and plants. Living organisms keep themselves alive via regeneration following the sanal-cell cycle. Sanals (i.e., microcells) grow into cells, and cells become sanals. A sanalsome is a type of chromosome that forms when cells divide. The chromosome emerges in the metaphase of cell division. Hematopoietic organs such as bone marrow, spleen, and lymphatic nodes have well-developed PVs, the structures and functions of which are similar to PNs.
Experimental confirmation of the Bong-Han Kim hypothesis
During the past 10 years, the SNU team has exerted great effort to confirm the claims of Bong-Han Kim, to add new ideas, and to develop methods to detect and identify the PVS [12] .
Confirmation of organs and tissues that are supplied by the PVS and new data
The PVS has been detected in the heart chambers [13] , the caudal vena cava, the hepatic vein, the hepatoportal vein, the femoral vein, the aorta [14] , and the large lymph vessel along the caudal vena cava [15e19]. The PVs have been found inside blood vessels and lymphatic vessels. The PVs inside lymph vessels freely flow in the lymph [16, 17] . The PVs and PNs flow in the third ventricle, fourth ventricle, cerebral aqueduct, and along the central canal of the spinal cord [8] . The PVS has also been found on the arachnoid mater, cerebellum [20] , perinervium, and epinervium of the sciatic nerve [20, 21] . The PVs and PNs are present on the surfaces of the liver, stomach, small and large intestines, bladder, spleen, kidneys and omentum, abdominal cavity [22e26], hypodermal layer of the skin, superficial fascia [27] , fat tissue [28] , and cancer fascia [29] . The PVs also enter internal organ tissues [30] .
Confirmation of the structures of the PVS and the liquid in the PVS and new data
The PVS has vessels and nodes. The PVs consist of several subvessels. The hallmarks of the PVS are 10e20-mm rodshaped endothelial nuclei [31, 32] . The primo subvessels and primo nodes carry a liquid. The liquid is richly supplied with different groups of basophilic granules [33] . The primo liquid also contains different proteins [34] , steam-like cells [28] , or microcells [35e37] with membranes much harder than the membranes of apoptotic bodies of similar size [38] , and hormones [39e41]. The liquid was found to flow at a speed of 0.3 mm/s, as measured by injecting Alcian blue dye into the surface of the liver [42] . When directly measuring the speed by using radioactive tracers, the liquid flowed in the range of 100e800 mm/s [14, 43, 44] , which is much higher than the speed of lymph [34] .
Five types of cells float in the primo liquid. Type 3 cells are in the mitosis stage. Type 4 and type 5 cells contain granules with DNA that do not exist in other body liquids [45] . The PVs are surrounded by a membrane with a high concentration of hyaluronic acid [16] . The PVS has been observed to be connected to tumor tissues growing in the internal organs and to the fascia of tumor tissue [29, 46, 47] .
Functional aspects of the PVS
The cells of the PVS show smooth muscle-like excitability with calcium channels [20, 48] . The subvessels have adventitia that contains connective tissue [12] . Collagen is the main component of the connective tissue. The data indicate that collagen interferes with photon emissions emanating from biomolecular sources. This property of collagen facilitates the possibility of tuning photon emissions throughout an organism [49] . This supports the hypothesis that the PVS acts as an optical channel of biophoton emission and that DNA may act as a photon store and coherent radiator. Biophotons may be electromagnetic signals that play a key role in cell development and differentiation. The light propagation function of the PVS may explain the instantaneous effect after needling at acupoints [16, 35] . Spontaneous ultraweak photon emission from cultured cells is primarily involved in changes of the ploidy number during the proliferative process of a cancer cell line [50] .
The PVS may be an endocrine organ [35] because of the presence of chromaffin cells in the acupoints [51, 52] , and the PVS liquid carries adrenalin and noradrenalin [39e41]. The PVS in the vitelline membrane of eggs was formed after 16e24 hours of incubation, and the putative PVS was clearly developed earlier than the extraembryonic vessels, the heart, and the intramembrane vessels [53] .
All 
New hypothesis for the primo vascular integrated system
Based on previously obtained data, we can propose a new hypothesis for the PVS and make some predictions about its role. The PVS consists of PVs and PNs. The PVs, which have double coats, contain subvessels. The first coat is adventitia that contains fibers and amorphous substances serving as supporting tissue. The second coat is a common membrane surrounding the subvessels. This kind of double-coat structure suggests stability against mechanical influences, a lower possibility of connecting with other PVs, the possibility of a two-way flow of fluid, and good isolation against mechanical, physical, and thermal influences. The diameter of the lumens of the PVs is 5e10 mm. The endothelial cells have rod-shape nuclei, as Fig. 1 shows.
The constituents of the PN are subvessels with various types of cells. The primo subvessels and primo nodes carry a liquid. The liquid is richly supplied with 1e2-mm microcells with DNA. The PNs serve to gather and to distribute the PVs and to control the fluid's flow speed, direction, and contents.
The PVS consists of a dense network of PVs and PNs that is distributed throughout the entire body. The PVS is the physical anatomical basis of the meridian system. Every anatomical system needs terms to describe it; therefore, we propose new terminology for the PVS. The PVS consists of three subsystems, which are summarized in Fig. 2 . The external subsystem of the PVS (ePVS) has external PVs (ePVs) and external PNs (ePNs) and lies in the hypodermal layer of the skin and in the superficial fascia. The internal subsystem of the PVS (iPVS) includes internal PVs (iPV) that lie inside blood vessels and lymphatic vessels, inside the heart chambers, and inside and on organs. The internal primo nodes (iPNs) exist inside and on organs. The nervous subsystem of the PVS (nPVS) includes nervous primo vessels (nPVs) and nervous primo nodes (nPNs), which are distributed in the brain cavities and in the spinal cord channel. PVS are associated with epinervium and perinervium of the nerves. As a whole, the PVS is distributed throughout loose connective tissue, fat tissue, serous membranes, and in some cavities and lumens, as previously described. The external subsystem has "receiving" primo nodes (rPN) and "receiving" primo vessels (rPV). They connect with each other on the superficial layer and have a connection through "communicating" primo vessels (cPV) to deeper PNs that are named "communicating" primo nodes (cPN). The cPNs are "extraorgan" PNs (eoPN). The cPN and cPV are connecting parts of the internal PVS and make connections between the external subsystem and the organs. The internal subsystem has a "communicating" PVS and an "organ" PVS (oPVS). The oPVS net consists of "organ" primo vessels (oPVs) and "organ" primo nodes (oPNs). The organ part of the PVS is inside organs and on the superficial serous coverings of organs. As mentioned previously, the nervous subsystem has PVs along the nerves, in the brain cavity, in the spinal cord channel, and in the nervous system covers. The PNs in the nervous subsystem are in the brain covers (meninges) and in the brain. The main organ of the external and the internal subsystems is the heart, and the two subsystems communicate in the heart wall through the thebesian veins (TVs; vv. Cordis minimae). The embryonic development of the TVs in the heart is similar to the development in thebesian definite channels that remain after birth connected to the heart wall. In the earliest stage of embryonic development, the primordial PVS is probably connected to the TVs, which establishes a connection between the PVS and the heart [6] . The main organ of the nervous subsystem is the brain. The different parts of the nPVS communicate through the sinuses and the cisterns of the dura mater. External signals are accepted from the rPN; through the rPV, the signals are distributed in the ePVS. Through the cPN and the cPV, the signals reach an organ's tissues via the oPN and oPV. Fig. 3 shows the three subsystems' communication at the tissue level.
The fascia covers the muscles and enters between them. The serous membranes cover nearly all organs. Loose connective tissue is the most distributed tissue in the body and does not exist only in the brain, the penis, and the clitoris. The PVS is associated with the vessels and the nerves and is abundant in loose connective tissue, fat tissue, serous membranes, and fascias; therefore, it is possible that it is distributed as a web among all body systems, including the tissues of organs. The ePVS is in the skin's hypodermal layer and superficial fascia. The iPVS and the nPVS follow the fascia, loose connective tissue, and serous membrane distribution, and then reaches the oPVS.
The PVS contains some relatively independent nets of circulation, and superficial, deep, and organ circulation.
The independent nets of circulation may increase, depending on the changing needs of an organ's tissue. In circumstances requiring more systemic or whole body reactions, the interconnections and "sleeping" parts of the PVS may become activated. Acupunctural needles and other acupunctural techniques may provoke mechanical or electrical stimuli. The needles may serve as antennae for externally influencing physical fields such as electromagnetic fields. In pathological situations, the damaged cells send out signals; the PVS then transmits the primo fluid to the damaged cells to supply the substances and the information needed to repair the cells. The direction of communication in this situation will be in the opposite direction from normal and will start from the organ. The PVs in a tumor's capsule may be another way for metastasis to occur, but it may also be a way to repair wrongly programmed and growing cells.
In following the vessels and the nerves, the PVS uses these structures as a type of "highway" and as a way to influence body systems and organs. In fact, supplying, draining, and innervating tissues and organs are duplicated by the PVS. This duplication may be a way of controlling these functions. The PVS controls the cardiovascular system (which provides substances and hormones to the organs) and the nervous system (which provides impulses to the organs).
Collagen is the main component of connective tissue. Collagen interferes with photon emissions emanating from biomolecular sources [6] . This property of collagen may facilitate tuning photon emissions throughout an organism, and it supports the hypothesis that metabolism is regulated by a photon field [54] . Soh [55] previously proposed a similar hypothesis. He suggested that the PVS was an optical channel of biophoton emission. Biophotons may be electromagnetic signals that play a key role in the processes of cell development and differentiation. A hypothetical light propagation function of the PVS may explain the instantaneous effect that is felt throughout the entire body on needling acupoints [12, 55] .
The PVS has bioelectrical activity, excitatory conductivity, and mechanical motility. The bioelectrical signals of the endothelial cells of the PVs are similar to the signals of the smooth muscle cells [20] . Changes in a bioelectrical impulse may indicate the existence of other kinds of physical influences on the PVS, other than influences by the nervous and cardiovascular systems [6] . There is a hypothesis that DNA may act as a photon store and coherent radiator [55] .
We offer a new point of view concerning the type of vital energy Qi is. Because the PVS may be an optical channel for photon emission, an electromagnetic field that travels throughout the PVS and throughout the DNA in the PVS may be the mysterious vital energy Qi that can be distributed throughout the entire body. Based on a previous hypothesis [2, 55] , we believe the function of the PVS as an optical channel is closely related to the DNA in the PVS. We hypothesize that DNA carries genetic information and its structure is capable of storing information obtained from environmental physical fields such as electromagnetic fields. We support the previous hypothesis that Qi is an electromagnetic standing wave [56] . We can add that these electromagnetic waves may be transformed into information and that this information is stored in the DNA granules of the PVS. A support for this idea is that physicists recently offered the possibility of converting information to energy; they presented their findings as a spiral-staircase [57] . Toybe et al [57] suggested a new principle for converting information into energy, which was based on Szilard's [58] idea of equivalence between energy and information. Because the bases of DNA lie horizontally between two spiraling strands, the most important model of a biological molecule of DNA is a spiral model, which needs more attention concerning the conversion of information into energy and vice versa through the participation of light. The theoretical physicist Stephen Hawking once said, "electromagnetism is the basis for life itself" [59] . To this statement, it can be added that the PVS has all the characteristics necessary to provide electromagnetic waves to every part of the body. The ancient vital energy Qi probably is an electromagnetic wave that is transported through the PVS, and the information obtained from that electromagnetic wave may be stored in the DNA of the PVS microcells.
DNA may produce low-frequency collective motion. Lowfrequency collective motion in DNA refers to the application of statistical thermodynamics to understand lowfrequency vibrations in biomolecules. To solve the perplexing free-energy deficit problem in protein binding, Chou and Chen [60] suggested the concept of lowfrequency phonons in proteins. The phonons have a modified relation between wavelength and energy and are able to transfer energy. The combination of all DNA characteristics makes DNA a powerful candidate that serves as a store for transforming electromagnetic energy information.
Conclusions
We conclude that the PVS allows communication between living organisms and the environment. The PVS is duplicated by the vascular and the nervous systems during the very early stage of body development. For this reason, the PVS combines the features of the vascular, nervous, immune, and hormonal systems. The PVS in all its aspects is understood as a system that covers the entire body, and regulates and coordinates all biological life processes.
The PVS receives external and internal signals. The external signals come from the environment as electromagnetic waves. The internal signals are products of metabolic processes and arise as bioelectrical, bioluminous, and acoustical fields. These fields all bring information to the PVS concerning bioprocesses in the body.
The PVS is furthermore the physical substrate for the acupuncture points and meridians and is involved in the development and the functioning of living organisms. The primordial PVS is like a matrix for the vascular and the nervous systems, which are formed around the PVS. The PVS is duplicated by the vascular and the nervous systems during the very early stage of body development, which is the reason the PVS combines the features of the vascular, nervous, and hormonal systems. After all embryonic body systems have been developed, the primordial PVS subsequently remains connected with these systems, but dominates and controls them because it is the oldest morphological functional system. The PVS, which until now has been a missing body system, can explain many of the mysteries of life. The physical substrate for the meridian system is the missing point that can be used to combine the knowledge of ancient Chinese medicine and that of modern science into one successful unit.
Because the meridian system exists in the Animalia, Plantae, and Fungi kingdoms [61] , an interesting subject would be to investigate the role of the PVS in the evolution of organisms. Based on the PVS, we propose a new point of view concerning Darwin's evolutionary theory. The main problem of current evolutionary theory is the lack of intermediate forms between species. We suggest that the PVSdas a primordial body system distributed throughout the entire organismdis capable of capturing and storing information from environmental electromagnetic fields, which would permit dramatic and sudden changes in an organism's DNA. Such a sudden change of an organism's DNA may explain why there is a lack of intermediate forms between species.
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